Given a mapping f from a space X into itself, it is often possible to obtain significant information about f from the algebraic endomorphisms induced by f on the homology and cohomology of X. For example, if X is a compact polyhedron or topological manifold, then the Lefschetz fixed-point theorem relates the existence of fixed points for f to a function of the eigenvalues of the rational homology or cohomology self-maps defined by f (i.e., the Lefschetz number; compare [G-H] 
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Given a mapping f from a space X into itself, it is often possible to obtain significant information about f from the algebraic endomorphisms induced by f on the homology and cohomology of X. For example, if X is a compact polyhedron or topological manifold, then the Lefschetz fixed-point theorem relates the existence of fixed points for f to a function of the eigenvalues of the rational homology or cohomology self-maps defined by f (i.e., the Lefschetz number; compare [G-H] ). Frequently, some natural assumptions on f and X allow one to retrieve much more information about f than in the general case. In particular, if X is a compact differentiable manifold and f is a diffeomorphism such that fN lx for some X (in other words, if f is periodic), then the Lefschetz number of f equals the Euler characteristic z(F) or the set of points F left fixed by f (compare [Kob] Elementary arguments show that this map passes to an involution of the group go(ZEal).
In many respects four-dimensional topology is a curious mixture of influences from lower and higher dimensions, and the proofs of Theorems 1-3 all reflect this principle. Cohomological fixed-point theory and the geometrization principle for generalized manifolds of dimension < 2 yield very strong conclusions on the fixedpoint sets of group actions on 4-manifolds. Theorem 1 follows from these restrictions and results of K. S. Brown [Brol, Bro2] ; the details are presented in section 1. In contrast, Theorem 2 follows from the existence of closed tubular neighborhoods for locally flat embeddings of surfaces in 4-manifolds, and the homotopy finiteness of compact bounded topological manifolds, both of which are analogs of corresponding results in higher dimensions. Finally, Theorem 3 follows from fourdimensional topological surgery theory. Given the module A HE(M; Z), define hA --fAgA to be the following composite:
This definition is of course valid for an arbitrary A-module A and is functorial in A. We claim that ha is an isomorphism/f A HZ(M; Z). This will imply that h2" defines an isomorphism from A H2(M; Z) (R)A Z[] to Hom,(A; Z).
Since H 2 (M; Z) is a direct sum of indecomposables isomorphic to (i) Z with trivial Zp-action, (ii) fl an ideal in Z[], or (iii) P a finitely generated projective A-module, it suffices to prove that ha is bijective for modules of these three types.
Each case can be verified by a direct elementary argument.
The proof of the other half of Theorem 3 has two steps. The following result yields the required examples. Results of this type have been known for some time (for example, this sort of construction was used by Ruberman and Weinberger; compare also [K-Sch] If we write the infinite cyclic covering of N as before, we once again have a splitting of this covering space as U w U'. Suppose that we form the open manifold X' Wo w W w U. The geometric interpretation of the splitting map B implies that the Siebenmann invariants tr(X'), tr(X) go(ZIG]) for the ends of X' and X are related by the formula a(X') a(X) B (T, (N N') ),
